In sub-Saharan Africa models of care need to adapt to support continued scale up of antiretroviral therapy (ART) and retain millions in care. Task shifting, coupled with community participation has the potential to address the workforce gap, decongest health services, improve ART coverage, and to sustain retention of patients on ART over the long-term. The evidence supporting different models of community participation for ARTcare, or community-based ART, in sub-Saharan Africa, was reviewed. In Uganda and Kenya community health workers or volunteers delivered ARTat home. In Mozambique people living with HIV/AIDS (PLWHA) self-formed community-based ART groups to deliver ART in the community. These examples of community ART programs made treatment more accessible and affordable. However, to achieve success some major challenges need to be overcome: first, community programs need to be driven, owned by and embedded in the communities. Second, an enabling and supportive environment is needed to ensure that task shifting to lay staff and PLWHA is effective and quality services are provided. Finally, a long term vision and commitment from national governments and international donors is required. Exploration of the cost, effectiveness, and sustainability of the different community-based ART models in different contexts will be needed.
Introduction
In sub-Saharan Africa 23.2 million people live with HIV, and more than 10 million are in need of antiretroviral therapy (ART). With ART coverage in sub-Saharan Africa at around 50% of the need, health systems are faced with the duel challenge of having to increase the rate of enrollment for those still in need while at the same time continuing to care for the millions of people who are currently on treatment. 1 There are considerable challenges to managing this ever growing caseload. A critical shortage of clinically qualified staff to provide clinical care places considerable pressure on the scarce medical workforce. 2 In rural Africa, the low geographical density of health structures creates a heavy burden on patients who may have to travel long distances to seek care, and patients may have to choose between cost of food and cost of transport fees to the ART clinic. In urban settings, competing activities such as work and social life interfere with time spent queuing in overburdened health facilities with large patient cohorts. Moreover, long waiting times are a key driver of attrition among patients on ART. 3 A meta-analysis from over 17 countries in sub-Saharan Africa revealed that patient attrition on ART was 30% at 24 months and 35% at 36 months. 4 Attrition included patients who died or were lost to follow-up (LTFU) while on ART, and is the opposite of retention (i.e. 1 -attrition). 4 One way to overcome the shortage of health staff is task shifting, which aims to obtain an optimal skill mix among the different professional categories within local health teams in order to increase capacity to deliver services. 5, 6 Lay workers, communities and people living with HIV/AIDS (PLWHA) can also be engaged and deliver basic essential care functions to decrease the pressure on the scarce medical cadres. 7 In particular, treatment adherence strategies such as peer support and community participation in care can increase the autonomy for day-to-day decision making of patients and their families. 8 Task shifting, coupled with community participation, has the potential to address the workforce gap and make effective HIV care more widely available and closer to the communities. 5, 7 This All retrieved abstracts were reviewed in duplicate (FR and TD). Articles were retrieved if they: reported original data on effectiveness, acceptability or cost of CBART, and engaged lay workers, volunteers or PLWHA in community ART delivery (ART defined as treatment with at least three antiretroviral medications).
Articles without original data on effectiveness, acceptability or cost of CBART were excluded. Articles documenting directly observed therapy (DOT) programs were excluded, as the DOT strategy is not compatible with the principles of empowerment and selfmanagement for chronic disease care. 8 Moreover DOT has already been established by other reviews to offer little or no benefit over self-administered treatment. 9 
Results
Our search identified 1133 records, among which 1091 were excluded after reading the title and/or abstract; 42 records were read in full, and 18 were retained for review ( Figure 1 ). The 18 retrieved records published outcomes of six different programs from three countries ( Table 1 ). All articles were published between 2006 and February 2013. The 18 records comprised two cluster randomized controlled trials (RCTs), 11 prospective or retrospective observational cohort studies, two qualitative studies, one cost-effectiveness study, one activity report from a non-governmental organization and one abstract.
The different models described in the literature can be divided in two categories: health service outreach to support home-based ART delivery by CHWs, peer CHW or volunteers, in Uganda and Kenya; and patient-led community ART dispensing, in Mozambique.
Health service outreach to support home-based ART delivery
Home-based ART delivery by CHWs in Uganda
In Uganda, CHWs were engaged in three different CBART programs to deliver ART at home, provide adherence support, detect side effects and opportunistic infections, and refer sick patients to the clinics. Each CHW was responsible for 35 to 40 PLWHA on ART. CHWs were lay people, and received 4-6 weeks training and a basic salary to provide simple standardized medical tasks. They were equipped with a motorbike, and had access to a cell phone to ask advice from health facility-based medical staff when needed. Questionnaires and checklists were used for guidance and monitoring. Patients were enrolled in the CBART program straight after ART initiation. Routine visits to the clinic were scheduled every six months, or not at all. During regular meetings with all stakeholders information was provided and difficulties were discussed, which resulted in the development of a partnership between the patients, the community and the service provider (Tables 1 and 2 ). [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] In a first CBART program, in Jinja, Uganda, a cluster RCT compared outcomes at 12 and 36 months on treatment of a CBART cohort with a facility-based cohort, and found a viral load below 500 at 12 months in 84% of the CBART cohort, and 83% in the facility-based cohort. At 12 months mortality rates were 11% in both arms, LTFU was 1% in the CBART and 2% in the facility-based cohort. 17 After 36 months follow-up, mortality rates were 14% in the CBART and 13% in the facility-based arm. 18 Time and money spent accessing HIV care were reduced drastically as patients only invested to go to a clinic when sick. 17 Overall, CBART was found to be no more expensive than facility-based ART, as the costs of the home visits were offset by the savings from reduced health service utilization. 17 Prospective studies conducted at two other CBARTprograms sites in Uganda found similar results at 12 and 24 months. 10, 12, 14, 15 Compared with no intervention, mortality decreased by 95% among PLWHA who accessed ART in the CBART program. 12 Program data reported 8.7% and 22.4% attrition respectively among 2155 patients in CBARTand 1302 patients in the facility-based cohort. 19 CBART was associated with multiple positive social outcomes such as increased social support at community level and decreased discrimination.
11
Patients who before CBART had no access to HIV care were enrolled on ART together with multiple family members. 10 
Home-based ART delivery by volunteers in Uganda
Another study piloted a home-based ART delivery model, run by community volunteers. Volunteers had two days training. Each volunteer visited weekly no more than five PLWHA to deliver ART, support and monitor adherence, and refer sick patients to the clinic. The volunteers were motivated by social recognition and nonmonetary incentives. During monthly meetings problems were reported and solutions sought. Out of the 41 volunteers 39 remained active over the entire study period. [20] [21] [22] [23] A total of 185 patients on ART were enrolled in the CBART cohort, and 200 patients in the facility-based cohort. Treatment outcomes and response of the CBARTcohort were comparable with the results of the facility-based cohort at 24 months of treatment, with 30% attrition in both arms, and respectively 7% and 13% viral suppression in the CBART and facility-based arm. 23 The mean physical and mental health among patients in CBART improved significantly after one year. 21 
Home-based ART delivery by peer CHWs
In Kenya, CHWs were recruited among PLWHA, and named community care coordinators (CCC). 24, 25 CCCs received a 7-day T. Decroo et al.
didactic training, followed by two months practicum. Each CCC is responsible for up to 20 clinically stable HIV positive adults and deliver ART, monitor adherence and refer patients if clinical problems arise. CCCs used personal digital assistants (PDAs), preprogrammed electronic devices that assist them in identifying and managing common problems and complaints. Routine clinic visits were scheduled every three months. Outcomes obtained were similar in both arms. At 12 months, of the 96 patients randomly assigned to the community-based arm, 5 (5%) were LTFU, 1 (1%) had died, and among those retained 89% had an undetectable viral load. Among the 112 patients in the health facility-based arm, 5 (5%) were LTFU, none had died and the viral load was undetectable for 86% among the retained. 25 The total number of health facility visits, including 3-monthly routine visits and unplanned visits, were reduced by 50% for the intervention arm. 25 CCCs were able to add their experience of living day-to-day with HIV to their professional skills which resulted in unexpected insights and practical solutions for adherence barriers and psychosocial problems. 24, 25 Occasional reports on stigma-related events decreased after 16 months of implementation. Nevertheless, patients preferred to receive the peer CHWs in their homes than at public venues, to prevent stigma. December 2012, with a median follow-up time of 21 months (program data). Moreover CAG members are encouraged to bring children (below 15 years old) for counselling and testing and to start ART when eligible. Retention among 265 children of CAG members was 94.0% after a median of 13 months. 27 As CAG members send one representative to represent a maximum of six members, health facility visits were reduced, and the pressure on the medical workforce decreased. CAG members were perceived as partners in care, and as such the patient-provider relationship changed considerably. PLWHA who were part of community groups felt empowered to voice their concerns and were able to have a more active role in the management of their HIV.
Discussion
This review identified 18 records documenting a variety of models for CBART (Tables 1 and 2 ). In all studies the responsibilities of the lay ART provider included ART delivery in the community, provision of adherence support and referral of sick people to the clinic. In most programs lay ART providers were remunerated CHW or peer CHW who deliver ART at the homes of PLWHA. However, two CBART programs engaged non-remunerated lay ART providers. One program in Uganda used community volunteers for ART home-delivery. [20] [21] [22] [23] In Mozambique, community ART delivery was part of a peer group dynamic. 26, 27 There were substantial differences in patient populations and resources available across different studies. Nevertheless, all outcomes provided positive evidence in support of CBART. In all comparative studies, patients had similar outcomes than patients in facility-based care (Tables 3 and 4) . [17] [18] [19] [20] 22, 23, 25 Attrition rates from observational cohort studies that reported only data on the CBART cohort compared favorably with those reported in a recent meta-analysis (Table 3) . 4, 10, 12, 14, 15, 26, 27 The few studies reporting data on cost found that provider costs were similar for facility-based ART and CBART, 17, 22 and one study found that CBART was more cost-effective than estimates for facility-based ART. 13 Moreover, CBART was much cheaper for patients (Table 5) . 17, 25 Community interventions which are visibly associated with HIV care potentially impact on stigma. Only three studies reported data on the acceptability or social outcomes of CBART, and concluded that CBART is associated with more positive than negative social outcomes (Table 6) . 11, 21, 24 Potential of community participation in ART delivery CBART aims to overcome two major challenges related to ART initiation and retention: how to decongest health services, and how to sustain adherence for patients over the long-term. To increase the capacity of the health services and offer ART to increasing caseloads, strategies such as decentralization and task shifting have shared the workload over a larger number of health facilities and different levels of the medical workforce, including professionals without formal clinical training. 5, 6, 28 However, caseloads will increase progressively, and the growing queues at the health facilities will likely lead to inequities in which the most persistent and motivated patients receive care first. Without further adaptations in the model of care delivery, inclusion rates on ART risk to remain limited and attrition is expected to become even more problematic. 3, 7, 29 To overcome these structural bottlenecks, CBART models aim to deliver a package of essential ART care functions beyond the clinic and in the community such as ART refills, monitoring of treatment adherence and outcomes, and detection of sick patients and rapid referral to care. This in turn frees up capacity within the clinic-based medical workforce to be able to focus on complicated tasks such as clinical care for sick patients, training and supervision of lower cadres, and management of health care services. 7, 17, 25 Moreover, CBART can serve communities beyond the reach of the formal health system. 7, 12, 17, 20, 26 Provision of HIV care in the communities will also impact on the dynamic and quality of relationships between providers and patients, and can catalyze the social networking between peers. The intensified link between provider and beneficiary will make information more readily available for PLWHA, and will improve the understanding of the practical problems faced by PLWHA. In this way, care delivery can be expected to become more holistic and result in a relationship built on trust between the provider and the PLWHA. Delivery of HIV care in the social and living environment of PLWHA can activate social and peer support. 30 
Role for PLWHA in CBART care
It will be important to pilot new studies, in different contexts, to compare the cost, acceptability, effectiveness and sustainability of the different models. To date, most CBART models function as clinical outreach programs, with professionals delivering services in the community. Few examples of voluntary engagement of PLWHA in the medical management of their condition have been described to date. In Mozambique, PLWHA self-formed a social network of peer groups, and became engaged in provision of ART. 26 In Thailand, PLWHA groups such as the Thai Network for PLWHA became engaged in planning of HIV care and provision of ART. PLWHA groups advocated for expanded access to treatment and promoted social normalization of HIV, a process which reduced social discrimination. When, by early 2006, ART became widespread available in Thailand, PLWHA assisted the health workers at the clinic as part of multidisciplinary teams, to provide psychosocial support and counseling, monitor CD4, and provide ART. The PLWHA volunteers were also involved in defaulter tracing. The engagement of PLWHA was one of the factors that made the HIV program of Thailand widely recognized as successful. 31, 32 The involvement of PLWHA in care functions is compatible with lessons learnt from chronic disease management. To sustain longterm adherence to daily treatment, patients need to be self-reliant within their living environment. 33, 34 The level of self-reliance of each patient can be increased through acquirement of knowledge, sharing of treatment experiences among peers and practice of selfmanagement skills. 33, 35 Moreover, motivation to adhere to ARTcan be increased through social support. 8 Once informed and motivated, PLWHA can overcome barriers to daily adherence, and become experts in the daily management of their condition. 7, 30, 33 Implications of CBART for health systems Community participation holds the potential of enabling countries to build sustainable, cost effective and equitable HIVcare for populations in countries with a scarce health workforce. However, to achieve success some major challenges need to be overcome.
T. Decroo et al. Mortality during an average follow-up period of 2 years since ART initiation. c Mortality and LTFU among patients clinically stable on ART, and more than 6 months on ART.
First, community participation requires an approach which is contradictory to the dominant provider-driven development of health services, according to needs defined by health managers. Sustainable community participation is only possible when community programs are driven, owned by, and embedded in the communities. Indicators that can measure the process of community participation are related to the quality of the partnership between community members and service providers and the Cut-off points used to define virological rebound: VL .400 copies/ml; VL .500 copies/ml; VL .1000 copies/ml Table 5 . T. Decroo et al.
level of ownership of the community program by the community members. 36 Community participation also requires an understanding and consideration of cultural factors such as gender inequalities, and traditional beliefs about health. Moreover, formal communication loops between representatives of the community and the providers need to be installed to assure mutual understanding.
Second, an enabling environment and supportive regulatory framework are needed to ensure that task shifting to lay staff and PLWHA is effective and quality services are provided. At country level health policies which embrace the concepts of task shifting and community participation need to be designed, defining the distribution of responsibilities and task packages among existent cadres, new cadres and actors in the communities. All relevant stakeholders need to participate in a process of collaborative planning. Standardized training, supportive supervision, supply of equipment and functional referral systems are essential, and as such task shifting needs to be coupled with growth of the workforce, and investment in training, supervision and equipment. 7, 37, 38 Finally, to achieve the above described redefinition of the landscape within the health workforce, a long term vision and commitment from national governments and international donors is required. 37, 38 The global financial crisis threatens the achievements made and in times that HIV exceptionalism and vertical HIV funding are being questioned, efficiency of new interventions becomes more and more important. It is important to look for sustainable solutions, and 'to do more with the same', and increase coverage of ART at population level to decrease morbidity, mortality and new infections. From this perspective community-based strategies for HIV care can play an important role. However, they need to complement, rather than replace, functional health International Health systems, and as such sustained investments in health service improvements will be needed for some time to come. 39 
Concerns with CBART models
Two potential concerns related to CBART are related to stigma and quality of care. First, the impact of the visibility of HIV related activities on stigma in the community needs further investigation. 24 However, studies have reported that only 3% of patients refused to participate in the community ART program due to stigma, 17 and it has even been suggested that involvement of CHWs in HIV care reduced stigma. 11 Being part of peer groups has been found to decrease the perception of social stigma. 8 Second, task shifting and community engagement may come at the cost of lower quality of care. Task shifting to CHWs and PLWHA is limited by the level of knowledge and skills required to exert defined medical tasks. However, the results of community-based models of care that bring care to populations that would not otherwise have had access should not be compared with results from conventional care. 6 Survival is the most important indicator for quality of care for patients with advanced AIDS, and provision of ART will always compare favorably with no treatment, as ultimately this is the only effective clinical intervention for reduction of mortality among PLWHA. 40 This was demonstrated in Uganda where a CBART program without scheduled routine clinic visits led to a reduction of mortality of 95% among PLWHA, and an 81% reduction of mortality among their dependent HIV uninfected children, in a population that otherwise would have had difficulty accessing HIV care. 12 
Limitations of this review
Limitations of this review are related to the diversity of the set-up of the CBART models, and the observational design of most studies. The latter could have resulted in observation bias, and confounding bias when a comparison with a facility-based cohort was made. Moreover, in Mozambique the patients were able to choose between CBART and facility-based ART, which could have resulted in a selective enrolment of the fittest in CBART. 26, 27 Another important bias is publication bias, as positive results tend to be more likely to be submitted and accepted for publication. Finally the limited number of rigorous studies means that more studies are needed to confirm whether the results of CBART can be sustained in different settings, including settings that are not supported by external agencies.
Conclusions
The seemingly insurmountable challenge of bringing ART current global targets to provide 15 million people with ART by 2015 forces policy makers to consider redesigning the current model for HIV care to overcome structural bottlenecks, particularly in the resource-constrained context of sub-Saharan Africa. The results of this review suggest that community models serve to help overcome two major challenges. First, they can decongest health services to find space for new people and scale up ART. Second, they can support adherence and sustain retention of patients on ART over the long-term.
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